Cross section (barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections

10°
10° —\
15" = ﬁk i
10°
10 -
— total
—— absorption
) — elastic
10" —— gamma production
B |
£ P O s PR
10 10 10 10 10 10 10

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

103—: — total

=

o
N
|

_

=

Cross section (barns)

Energy (MeV)

1072




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

| —— tota

=

o
N
|

|

o
[N
I

JjL Ll

Cross section (barns)

=

o
o
|

107
Energy (MeV)

1071




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance total cross section

10*

1 — total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

capture

=
o
w
|
L

=
oI
LN

|
o|
w

Energy (MeV)

1072




Cross section (barns)

|

ol
w
I

HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

=

ol
N
I

H

ol
SN
|

capture

|
o|
N

Energy (MeV)

1071




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
resonance absorption cross sections

capture

=

oI
N
I

Cross section (barns)

1073

10°
Energy (MeV)

10*




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating
| |

— heating

Heating (MeV/reaction)

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

|

ol
(63
I

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Damage

100 I I

—— damage

H

ol
1SN
|

|

ol
(o)
I

H
o|
=
=
H
o
(e}

[ [ [
10 10 10t 10*

Energy (MeV)




Cross section (barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

[N
o
N
I

=
o
=
I

[

o
o
|

|

<
[N
I

10

[ [ [
10 10

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Principal cross sections

14 | | |
i — total L
+ — absorption
A — elastic
2 .
C 10 gamma production |
qv)
=
c 8- L
9
2
7))
n
O 4 —tJ L
O
27 L
01 | | | | | | | | |
0) 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating

30

— heating

N
ol
I

N
o
I

Heating (MeV/reaction)
o o
I I

ol
|

0 - | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Damage

0.6

O
&

o
~

O
w

—
N

=
=

o
o

—— damage

o

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

o o o o
= oo (62} N
[EEN

H

ol
=
1SN

=
\l

=
ol

50

I I
100 150

Energy (MeV)

200




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

0.8

0.7

o
o
|

o
&
|

Cross section (barns)
o o
w IN
I I

O
N
|

o
|_\
I

o
o
o

(n,n*1)
(n,n*2)
(n,n*3)
(n,n*4)
(n,n*5)

10

I
15

Energy (MeV)

20

25

30




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

140

*1073

120 —

Cross section (barns)

N
o
|

=

o

o
|

o0
o
|

o)}
o
|

N
o
I

(n,n*6) =
(n,n*7)
(n,n*8)
(n,n*9)
(n,n*10)

i ‘%_
15 20 25 30

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Inelastic levels

100 '
*10™
— (n,n*11)
— (n,n*12)
— 80 — (n,n*13) B
2, — (n,n*14)
- — (n,n*15)
®©
O
c
9
O
()]
0 40— m
7))
n
=
O
20 — m
0 | | | | T 1
0) 5 10 15 20 25 30

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

60
*107
— (n,n*16)
50 ——  (n,n*17) -
— — (n,n*18)
N — (n,n*19)
- — (n,n*20)
@® 40 — =
=
o
= 30 -
(&)
Q
7))}
B 20— L
O
@)
10 — =
0 . | | | |
0 5 10 15 20 25 30

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Inelastic levels

60

*1073

o)
o
|

N
o
I

Cross section (barns)
N w
o o
I I

=
o
I

(n,n*21)
(n,n*22)
(n,n*23)
(n,n*24)

I I I
15 20 25

Energy (MeV)

30




Cross section (barns)

HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

2.5

N
o
|

=
o1
I

=
o
I

O
&
|

0.0

60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

50

%103
1 — (n,3n)a
— o
-— ﬂ,ﬂ*
~07 — B
g — (n,n*)he3
M
O
c
O
O
()
N 20 m
7))
(7))
=
@)
10 — m
5 10 15 20 25 30

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions
25 '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0 |

I I I
15 20 25

Energy (MeV)

30




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

253 | |
L0
10 — (n,p)
— (n,d)
— (nt)
_ 20| —— (mhe3) B
g — (n,2p)
(qv]
o
-
O
0
o5}
" 10— -
w
(7))
o
@)
5— .
0 i |' |' | |
0 5 10 15 20 25 30

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023 LIBRARY: T=0.K
Threshold reactions

1.0 ' ' '
— (n,xp)
—  (n,xd)
—— (hxt)
,\0-8_ — (n,xhe3) B
(0]
=
(qv]
o
~ 0.6 - =
c
O
O
5}
D 0.4 -
w
(7))
o
@)
0.2 .
0.0 i i T i i i i i i

0 20 40 60 80 100 120 140 160 180 200
Energy (MeV)




LYoniCos

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic

|

W ey
A -
B &
s S
jﬂ%i <s¥




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for elastic

SO0\




LoniCos

—
o




LoniCos

—
o




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*3)

5
S 10 f >
: %
Ho o JJJJ > > =
‘s > <
2, 2




LoniCos

—
o




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*5)

8
5 10 f pEats
D‘ ,2 A > ,\,<co §§\
10 - y? >
“ol 9&5 e @
%@ ’QO e, >>>>>JJJ£<°
/’>® ‘S




LYoniCos

HG202 NEUTRON ACER TENDL-2023 LI
angular distribution for (n,n*6)

RY; T=0.K




LYoniCos

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*7)




HG202 NEUTRON ACER TENDL-2023 LI
angular distribution for (n,n*8)

LYoniCos

RY; T=0.K




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*9)

e \\\\.

. > S
0 0 >>' <
D‘ ,2 A1 > ,\,<co §§\
s Jiﬂﬁﬁﬂ >SS
o L
C\O‘S}és)o \0. >>>>> 2




HG202 NEUTRON ACER TENDL-2023 LIBRA

angular distribution for (n,n*10)

LaniCos
\—)
o

d}Q

§
@0\(?0 0
\

RY; T=0.K




LXAnlCosS

—
o

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*11) ,\

) /

/f(f




LYoniCos

HG202 NEUTRON ACER TENDL-2023 LI

angular distribution for (n,n*12)

RY; T=0.K




LoniCos




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*14) N
0 -~ "
>
| >

5
O 4 ¥ >
2 10 ~ e
= N
0 | > N §<§

o { ~T S

= [

% O’O >>>JJ <>

\S‘/,’)@ o o~ >




HG202 NEUTRON ACER TENDL-2023 LI
angular distribution for (n,n*15)

LYoniCos

RY; T=0.K




HG202 NEUTRON ACER TENDL-2023 LI RY; T=0.K
angular distribution for (n,n*16)

s =
010 °
9
t
o

‘Z ~

ol J%BJ e

%0 .O°O . >>JJJ <>
/’>® 0.,5\




HG202 NEUTRON ACER TENDL-2023 LIBRA

angular distribution for (n,n*17)

LaniCos
\—)
(-

JAND
5} 2 &
<5 S
T ;y;JJJJJ S s®
SN [
6>’%> O\S‘

RY; T=0.K

\

T % \\\ !»'
NEE v >>>>’

SO




HG202 NEUTRON ACER TENDL-2023 LI RY; T=0.K
angular distribution for (n,n*18)

g N
010" °
%
t
g
‘Z ~
< =B wy e P
o 2 AS
S . O . > <>
s 0.,5\




LoniCos




LoniCos




HG202 NEUTRON ACER TENDL-2023 LI

RY; T=0.K
angular distribution for (n,n*21)
0
10"
/ oS>
5
O >
@ S
AN Y
s JiﬂﬁﬁJ <&
% QO\ >>>>JJJ <>
e Cs




LoniCos




LoniCos




LXAnlCosS

—
o

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*24)

//,f




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,x)

LronieN

=
\




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,2nd)

LronieN




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,2n)

7 1A <~
% 10 ) ) \l v
g 1 S
'l <
o ) =~
<
S <o S
< ~-
<, o




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,3n)

-
- 10
% g
2 5. -
o 0 ~
g1V
g >
St >
®®O 5 ~
&O <5 ,\<"o




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)a

® 10
9 3
g 10’0/ _
s S ~
< ¥ <
S &




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,2n)a

é 10 <
5 T
o 27 N
10 S
I >
S S
S




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,3n)a

LronieN

N
\




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)p

O/
- 10
% A \ "‘9®
2 .0 <
g1V NS

<
S S =
S ~
S, Yo




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)d

c 7"
1007 =
DN NS
il 6}2 < ,\y




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)t

O/
0
A
Z
:
510 |
< S
. &




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*)he3

LronieN




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,4n)

LronieN




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,2np)

LronieN




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,3np)

é 10 &
2 *
5 2 <®
100 A S
B <
SRS
7
&L T




LronieN




HG202 NEUTRON ACER TENDL-2023
Neutron emission for (n,n*c)

% 10
zZ |
“ UL
o S
<
®® o




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,x)

LronieN
— —
LD O
Sq o
\ \ \ \ \

&

O
< 25 «
//@@

1z

<




HG202 NEUTRON ACER TENDL-2023

Photon emission for (n,2nd)

LronieN
\

N
\




HG202 NEUTRON ACER TENDL-2023 LiBRARY; T=0.K

Photon emission for (n,2n)

e
. 0 W
5%«10:;; //Ii/k /‘ \(9 §




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,3n)

LronieN
\

™
\




BRARY; T=0.K

HG202 NEUTRON ACER TENDL-2023

Photon emission

*)a

for (n,n

\ \

A\ \ A\




HG202 NEUTRON ACER TENDL-2023 IUBRARY; T=0.K
Photon emission for (n,2n)a

LronieN




ARY; T=0.K

=21 )
S

HG202 NEUTRON ACER TENDL-2023

Photon emission for (n,3n)a

NOIHWEN




HG202 NEUTRON ACER TENDL-2023 LIBR

Photon emission for (n,n*)p

b
Z -
2 i
610 -
§%z >
—/




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,n*)d

Z |

v 10

2.

c

oA

100 <
S, ~
@@@ '\?‘




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,n*)t

LronieN




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,n*)he3

LronieN
\

™
\




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,4n)

LronieN




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,2np)

LronieN




HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,3np)

LronieN




A

HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,n2p)

ARY; T=0.K

U

LronieN
\

N
\




HG202 NEUTRON ACER TENDL-2023 LI BRARY; T=0.K
Photon emission for (n,n*c)

! I ! \,"E‘ﬂr

S

|
e
0100

\w
A}
O 9







HG202 NEUTRON ACER TENDL-2023
Photon emission for (n,p)

BRARY; T=0.K

—
S
H
\

LronieN

,1:
10-




HG202 NEUTRON ACER TENDL-2023 LIBR

Photon emission for (n,d)

o i
/| : I .[[m I/,I/I/'I/\”m\\\\

]
%40 il
jl ) |"|!L,

- N <
A oD
100" =
< S
//%Z g




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Photon emission for (n,t)

3/
10
g
AP |
9 10 5
240 @

2 >
5 A <&
10o é’?{(/{\\
S _ < >

_
%@




HG202 NEUTRON ACER TENDL-2023 LiB
Photon emission for (n,he3)

;. \ \
10 A/,‘/Illg//”li"
‘Iwg/{"ﬁ/h'a 8
é 101 i ~
g =
o 10; g - . §<§\
Sy e




HG202 NEUTRON ACER TENDL-2023 LI BRARY; T=0.K
Photon emission for (n,a)

LronieN
\

€

N
\

\

\w
A}
G 4




HG202 NEUTRON ACER TENDL-2023 IUBRARY; T=0.K
Photon emission for (n,2p)

LronieN




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
thermal capture photon spectrum

102 : |
S
=
1
7)10 =
=
qv)
=
9 H‘—\_
=
o 10° - _l‘IJ
©
=
= |
qv)
8 |
10 - rJL
| |
0) 2 4

Gamma Energy (MeV)




Gamma Prod (barns/MeV)

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
14 MeV photon spectrum

103 I

1073 | |
0 10 20

Gamma Energy (MeV)

30




MeV/collision

HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle heating contributions

16 '

14 —

protons
deuterons
tritons
he-3
alphas

0 | |
0 50 100 150

Energy (MeV)

200




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Recoll Heating

1.4

Heating (MeV/reaction)
©c o o r
EEN o 00] o N
I I I I I

O
N
|

recoil heating

o
o
o

50

I I
100 150

Energy (MeV)

200




HG202 NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Particle production cross sections

1.0 ' '
—— protons

_ 0.8 — dc_auterons |
0 -
=
®
®]
~ 0.6 =
c
O
O
(D)
N 0.4 - -
7))}
7))}
O
@)

0.2 — i

0.0 i i i

0 50 100 150 200

Energy (MeV)




HG202 NEUTRON ACER TENDL-2023
protons from (n,x)

7 10’
% i N
0 N
o b
1007
O
®®Q & OO <>
6)’@,
7 <::’00 S




HG202 NEUTRON ACER TENDL-2023
protons from (n,n*)p

é 10 e
5 J/ RN
e <
g 37 =
<
R S




HG202 NEUTRON ACER TENDL-2023
protons from (n,2np)

%10

Z

5 5

y N

510
o >

>
'Séo 5 ~
Y 5




HG202 NEUTRON ACER TENDL-2023
protons from (n,3np)

<
[ =
/[

0
él ) &
— L -
0 5 T
o 40 =

o’ S

<s¥
\%Q& S s
O®/~
L oD




HG202 NEUTRON ACER TENDL-2023
protons from (n,n2p)

LronieN
\

=~
\




HG202 NEUTRON ACER TENDL-2023
protons from (n,p)

A
Z‘é 3 /MJWM
g 10
(&%
®®O <o <>




HG202 NEUTRON ACER TENDL-2023
protons from (n,2p)

7 10
280
s,
> 100> N
NS
'S.@c* ~o N'g
= %




HG202 NEUTRON ACER TENDL-2023
deuterons from (n,x)

D .3
n 3
Z 10
5 LR
'l
P y
(&%
O
®®O ‘ZOO <3
<
7 <::’00 S




HG202 NEUTRON ACER TENDL-2023
deuterons from (n,2nd)

%10
Z
5 41 L
5 10
o 40 .
v




HG202 NEUTRON ACER TENDL-2023
deuterons from (n,n*)d

%10
2 ﬂ
9 3
MOO/ B
A
S <5 >




HG202 NEUTRON ACER TENDL-2023
deuterons from (n,d)

s
g7 ﬁfh >
5103/ - S
0/ ’\<’¢) Qé}®
<
Se < S
o




HG202 NEUTRON ACER TENDL-2023
tritons from (n,x)

D .3
n 3
Z 0 [
5 LN
'l
p y
(&%
O
®®O ‘ZOO <3
S
7 <::’00 S




HG202 NEUTRON ACER TENDL-2023
tritons from (n,n*)t

01 ™
10
D2
0 2
Z 10
% y
5 N
0/
S o >
<, ~>




HG202 NEUTRON ACER TENDL-2023
tritons from (n,t)

0,1/ d | [} ’
9V <
Z JAJ
fé 3 / s
g 40 S

0/ ’\<’¢) \®

<s¥
'S.@c* ~o >
'




HG202 NEUTRON ACER TENDL-2023
he3s from (n,x)

RN
% 4 RN
'l
o 10
(&4
SO
®®Q ‘ZOO <3
<
S
7 <::’00 S




HG202 NEUTRON ACER TENDL-2023
he3s from (n,n*)he3

D a2
v 2
Z 10
,é /
2 - S s
OSENEA NS
<, NS




HG202 NEUTRON ACER TENDL-2023
he3s from (n,he3)

[ T
h
:h
\.

© 2 <
Z 10
A S
’é i VS
o2 ) NS
<S>
S S
<




alphas from (n,x)

LronieN




HG202 NEUTRON ACER TENDL-2023
alphas from (n,n*)a

LronitieN
\_A
LD
\
=
L‘._;
/[




HG202 NEUTRON ACER TENDL-2023
alphas from (n,2n)a

é 10 Ve
g R
g 4 AN §$
1057 S
<S>
R S




HG202 NEUTRON ACER TENDL-2023

alphas from (n,3n)a

LronieN
\

=
e




HG202 NEUTRON ACER TENDL-2023
alphas from (n,a)

LronieN




